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THEORY OF OPTICS
This consideration furnished the explanation of the aberration of the fixed stars, a phenomenon discovered in 1727 by Bradley. He found that if the line of sight and the motion of the earth are at right angles, the line of sight is displaced a small angle in the direction of the earth's motion. According to the most recent observations the value of this angle is 20.5". Since the velocity v of the earth in its orbit is known from the size of the orbit, equation (i) gives as the velocity of light
V — 2.982-ioIocm-/sec<
This method, like Romer's or any astronomical method, is subject to the uncertainty which arises from the imperfect knowledge of the solar parallax and hence of the size of the earth's orbit.
The result agrees well with that obtained by Romer, a fact which justifies the assumption made in both calculations, that the rays, in passing through the atmosphere which is moving with the earth, receive from it no lateral velocity. Nevertheless -aberration cannot be completely explained in this simple way. From the considerations here given it would be expected that when a fixed star is viewed through a telescope filled with water the aberration would be greater, since, as will be shown later, the velocity of light in water is less than in air. As a matter of fact, however, the aberration is independent of the medium in the tube. In order to explain this a more complete investigation of the effect of the motion of a body upon the propagation of light within it is necessary. This will be given farther on. It is sufficient here to note that the phenomenon of aberration is capable of giving the velocity of light in space, i.e. in vacuo.
3. Fizeau's Method.—The first successful determination of the velocity of light by a method employing terrestrial distances was made by Fizeau in the year 1849. An image of a source of light P is formed at / by means of a convergent lens and a glass-plate / inclined to the direction of the rays (Fig. 44). The rays are then made parallel by a lens L^ and passge formed by the objective. A stronger magnification may-indeed be conveniently used in bringing out this detail, but it adds no newhe edge of the field of view becomes sharply defined,ly the domain of geometrical optics.
